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REPLACEABLE LED BUI.B WITH INTERCHAQEABLE LENS OPTIC 

BACKGROUND OF THE INVENTION 
Vehicle lamp assemblies generally include a light 
5 source, one or more reflectors for directing the light beam, 
and a lamp housing.. Producing a standard LED (light emitting 
diode) bulb for automotive use has always been a goal of the . 
• lighting industry, . However, multiple LED light sources are 
usually needed to make a standard beam pattern, which makes 
10 .the application of the LED rather specific. 

In addition, direct viewing of an LED lamp can be 
uncomfortable for the. viewer. The light needs to be . well 
spread, yet still' sufficiently be directed or focused at the 
subject area. Through the appropriate use . of reflectors, this 
15. can be accomplished. In automotive applications, however, 
the general reluctancy . of the automobile manufacturer to cut 
holes in the vehicle hull to support a lamp Assembly is often 
a formidable obstacle to allowing flexibility in designing 
suitable LED lamp assemblies that meet these objectives. 
20 It is therefore an object of the present ' invention to 

provide an LED assembly that is compact and particularly 
suitable for automotive applications. 

♦ r * ■ 

it is a further object of the present invention to 
provide an LED assembly interchangable with a lens optic to 
25 form multiple beam patterns. 

It is yet a further object of the present invention to 
provide an LED assembly that requires only one LED. 
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It is still another object of the present invention to 
provide an LED light source with an interchangeable lens 
optic for automotive applications where the light is well 
spread and the assembly remains sufficiently thin to be 
mounted without forming holes in the vehicle hull. 



SUMMARY OF THE INVENTION 

The problems of the prior. art have been overcome by the 

« > 

present invention, which provides an LED lamp assembly 

' ■ . • ' . ■ *■ 

particularly adapted for automotive applications that 
utilize.s one or more standard replaceable LED bulbs with 
changeable optics to make multiple beam patterns. Preferably 

- ' ■ , ' I ' 

the optic is molded and easily replaced. An electric module 
is mounted directly under the . LED to facilitate the 
electrical connection and provide good thermal contact. The 
LED" light source (s) and interchangeable optic are positioned 
and sealed in the . base of a main reflector or the vehicle 
hull by means well known to those skilled in the art. In one 
embodiment, a cylinder is positioned around the LED's in 
order to protect the light source. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.. 1 , is a perspective view of a replaceable LED 
Bulb interchangable with a lens optic in accordance with 
one embodiment of the present invention; 
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FIG. 2 is a perspective view of a ^replaceable LED Bulb 

interchangable with a lens optic in accordance with 

another embodiment of the present invention; 

FIG. 3 is a perspective view. the LED assembly .of FIG- 2 

positioned in a reflector; ' - 

FIG. 4 is a .rear view of. the assembly o,f' FIG. 3; 

FIG. 5 is a top view of the assembly of FIG. 4; 

FIG. 5A is a cross-sectional view taken along lines 5--5 

of FIG. 5; 

-J 

FIG.- 6 is a perspective . view of a plurality _ of 
.-.replaceable LED Bulbs- interchangable with, a optic in 
accordance with yet. another embodiment of the present 
invention; ■ - 

FIG. 7 is a perspective view of a plurality^ , of 
replaceable LED Bulbs with a different interchangeable 
. optic in accordance with still another embodiment of the 
present invention; 

FIG. 8 is a top view, with portions in phantom,, of 
another embodiment of the assembly in accordance with 
the present invention; and 

FIG. 8A is a view taken along line B-B of FIG. 8. . 



DETAILED DESCRIPTION OF THE INVENTION 

Turning first to FIG. 1, there. is shown generally at 10 
a lamp assembly in accordance with one embodimeint of the 
present invention. The assembly includes a base plate 12, 
preferably made of metal so as to act as a heat sink. The 
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base plate 12 can include a plurality of cooling fins 22 
formed around its outer perimeter to assist in cooling . the 
assembly. The. shape of the cooling fins 22. is not 

* ~ 

particularly limited; for example,^ the fins 22 can taper 
5 .' towards their .free end, be rounded at their corners, etc. . 
The base plate 12 supports the LED light s.ource or bulb 15 
■ which is mounted to ■ the plate by any suitable means. 
Positioned below or underneath the base plate 12 is an. 

electric module 14 in electrical communication with the 

,..(,.., - . i. . ■ ■ ■ . 

10 replaceable LED Bulb 15. Positioned above the LED bulb 15 is 
an optic or intermediate reflector 20. . The optic 20 
^illustrated is a molded and metallized faceted . (depending in 
part on desired beam spread) optic,. having an outer 
reflective surface 20A facing the light source 15 for 

15 directing the light beam from the LED towards, for example, a 

I _ ■ 

r 

main reflector in a desired beam pattern. The optic . 2.0- is 
shown supported on base plate 12 by a pair of vertically 
depending , spaced posts 18, 18' displaced sufficiently from 
the LED bulb 15 so as\ not to interfere with the light beam 

20 emanating therefrom. Preferably, the posts 18, 18* insert 
into the plate 12 with a. plurality of metal barbs to lock 
them in place. Alternatively, one or more light transmissive 
walls, screws, rivets, heat stake pins or other fastening 
means could be used to properly orient the intermediate 

25 reflector 20 relative to the bulb 15. The reflector 20 also 
could be centrally mounted such , as with a central post 118 
(FIG. 6) particularly suited for the embodiment with multiple 
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LED light sources. Those skilled in the art will appreciate 
that the reflector 20 can be convex or concave. 

FIG. 2 illustrates another embodiment of the present 
invention^ wherein the intermediate reflector 20' is 

' I • 

conically shaped and has a smooth outer reflective surface 
facing the LED light . source 15 . 

FIG. 3 -shows the assembly of FIG. 2 positioned in a main 
reflector 25. The main reflector 25 is configured in the 
form of a hollow shell or cone and defines an enclosed 

* * . . • • 

volume. The interior surface, of the reflector 25 is 
reflective and generally faces in a forward axial direction 
towards the intermediate optic 20*, The LED and intermediate 
optic assembly is positioned in the volume defined by the 
main reflector 25 as shown, such that the central axis of the 
assembly bisects the light source 15. Preferably the main 
reflector 25 is generally . symmetric about this central axis. 
The mounting of the LED and intermediate reflector assembly 
to the main reflector 25 is also shown from the backside in 
FlG. 4. The LED and intermediate reflector assembly are 
joined as a replaceable unit in the main reflector 25. A 
light transmissive cover lens {not shown) closing the defined 
opening in the main reflector 25 can be used. 

• Turning now to FIG.s 5 and 5A, the lamp assembly in its 
assembled condition is shown. The reflector 25 has a well 26 
formed in its base which houses the LED bulb 15 and .base 
plate 12. The spaced posts 18, 18' can be seen penetrating 
the base plate 12 to secure them therein. Arrows 27, 28 and 



D 01-1-439 PATENT 

2 9 depict the light beam emanating from the LED bulb 15 and 
impinging on the reflective outer surface of the intermediate 
reflector 20, being reflected from the outer reflective 
surface of intermediate reflector 20 and, impinging on the 
5. reflective surface"^ of main reflector 25, and being reflected 
from the reflective surface of the . main refie'ctor 25. " 

FIG. 6 illustrates an alternative embodiment wherein a 
plurality of. LED light sources 15 are employed. Preferably 
the LED light sources 15 are positioned in a circular array, 
10 uniformly spaced from one another.. A plurality of concentric 

-. ■ * 

■ ' • ■ . / 

circular arrays also can be employed, each array having the 

same or. a different, number of LEDs from another array. In 

the embodiment shown, there is a single circular array of 10 

i. ■ - 

spaced LED light sources 15, although., those skilled in the 
15 art will appreciate that more or less could be used. The 
optic 220 has a single centrally located vertically depen^iing 
post 118 mounted to the base plate 12 .which supports the 
optic 22,0. . In view of the location of the LED light sources' 
15 in this embodiment, the centrally located post 118 does 
20 not interfere with the' light being emitted. Of the plurality 
of LED light sources 15, LED. light- sources of different 
colors can be used, and the light sources of different color 
can be independently operated electrically . 

The embodiment of FIG. 7 is similar to that of FIG, 6, 
25 except that the reflector .220' is a faceted reflector as 
. shown . 
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FiG.s 8 and 8A show another embodiment of the present 
invention, which includes a cylinder 35 supported on the base 
plate 12 about the LED's 15. The interchangeable lens optic 

220 is then placed on top of the cylinder .35 as shown, and' 

* ." ■ ' ■ " ■ " ■ . ' 

5 thereby supports the optic 220. Preferably the cylinder 35 

^-^^ ■ • ., 

-is made of clear glass or acrylic. It act^- to protect the 
light source and the .optic. Those skilled in the art will 
appreciate that other configurations could. be used to support 
the optic, and protect it and the light source, as long as it 
10. does not interfere, with the light emanating from, the light 
source . . 

The resulting assembly is simple and inexpensive to 
assemble without sacrificing performance, A shorty flat 
optical package is created utilizing one or more standard LED 
15 bulbs. The assembly is sufficiently "thin" to allow a dented 
type mpunting to be; used. . ; ■ . ' 



